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(54) INK COMPOSITION FOR INK JET PRINTING CONTAINING EMULSION POLYMER 

ADDITIVE STABILIZED WITH STRUCTURAL POLYMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve resistance to water and bleeding, and, especially for 
a pigment-based ink for use in a continuous flow system, to maintain or improve the loading 
stability while improving resistance to water and bleeding, by incorporating, in an aqueous 
carrier medium, a colorant and an emulsion polymer additive stabilized with a structural 
polymer. 

SOLUTION: This ink composition comprises (a) 70 to 99.8wt%, based on the total ink 
composition, aqueous carrier medium which is a mixture of water and one or more of water- 
soluble organic solvents, preferably, a mixture of water and a polyhydric alcohol, (b) 0.05 to 
8wt.%, based on the total ink composition, colorant which is a pigment having a particle 
diameter of 0.005 to 5 microns or a disperse dye which is insoluble in component (a), (c) 0.1 
to 8wt.%, based on the total ink composition, polymeric dispersant which is a structured 
polymer or a branched polymer, the structural polymer being a random polymer, a block 
copolymer or the like, and 0.01 to 20wt.%, based on the total solids of the ink composition of 
(d), emulsion polymer additive stabilized with (e) a structural polymer stabilizer. 
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iwasi] (a) *&&mmt ; 

(b) «fe#J£ ; ZLX 

(c) «JfittaK!>-?— -e^ftLfci-^^s V^D^ 

- ; ; \"< \ ^fUV ; -f £ =" > 

S£ ; N - f=yw f n y \7 9 V i^T % V \ * 5 1 V 

-5 y - JRCI £ a S r. t ft i" -5 #* 1 ic 

/ -t-j5S, ;* ;? * U /Hfc> f^/K / * * !> /ugg^/K 
V y /u&^->vK y -xf-yU^df-^K 

y/ugfc^r y ;k ^^^y^7i^w /^y^ 

,K xhif-/Miif>y^!)3-/M^^!)l — K 
}9 9 y hdrv/^^/K * * ^ y a x h y 

;K ^ ^ ^ y 2 — K y ^ fvl- -> n Vif/V, 

* y /wg?:/ y •> >sjw * 9 1> y /us p-mj;k p< ? * 
y/u^y^fyu, r^y/uK^fvK r^y^s^^ 

/K y /l-g£7*n fcVK y yi'ST'^-yl', T^'J/i' 
fg'v^v^K y/Ugf 2-a:^/W^dr-WU N 7 9 V /V 

gg**?vK y/n$-7>7y/k r^- y/u^xT' y 

yK y x— /i", T^y/Vgfct h'n*^-?- 

ZK 7* y /Ug£2- h 'J ^fvUv-a^x^/K 7*y 

/uiSf^y r^y^ggp- h y/w, r^y/i-ffiy 
yuf/u, /??»^m. r^y^§§, ^^^yyuffic^^ 

St* J: 9 miitii^t £#®fc-fS!S* 
« 2 ldB*o-f v ^Sjftfe. 

Esfc-efcSftsfcjM** / -^-^Hic^^-r* c t 
m t -r 5 rt#i i «wE<ft«5 -r v * 

[gel ] CHi =C (X) (V ) 

XliHSfc»±CH3 T?*>"J ; Y' li, C (O) 
OH. C (O) NRs Ra . C (O) OR* NRz R 

3 , c (o) ORs . (:: 
X\ Ri &&UR2 it. t^aSLtH, tKli 

Ci ~Cg tor/wdf-^u, r y — /wifciir/udr-'ur y — 

yUTfo f J ; Rt liCi — Cs iD7;l/*/by'7v ; */l'T-fo 
y ; -t L T R 5 l±. fc Ka:^F•v'g$fc|±Jc-■r>^£3:£• 
^-^:-t^■T : ^ ) .fct^Ci —Cm ©7^**^7 ^vUT-fo 



4) ] 

fuv-yy ^—jwttt y u- h&.tu^-^i'^y 
3-/H>U7^ y u-h*»e><cs»J;9»fKs. 

mi i KE*©-r 

ftffl t £ 3*1- 5 r t t "f 5 ttsfe^C 7 {cEiKw^* 

[»**9] ttE^y-r-ttJMRffl^ny^ajHy 

0. 1 ~8Sfi%iO^<}:, 0. 1 -saSyoroT'n 
^ajjfy-e-fc, 9 4~9 9. 8lf%<0*ttS*i* 
tLtO. 0 1~5lt%«iiB^iL,Ttf3, «ti& 

tt^ y ^--escjg-ffc ufc*-r/v^ a y v-mam 
-r/v^avjKy-^-asaiDjw^ >f>^a«*o^a*c 

S<5# 0 . 01-20 HJB«**%0>*-efiM5El-« r <!: 

1 1 1 WEtf>«3ffl±jK y -^--eaejeffc 

TyPi^H >^y-7-iS*D^j7l5, -f>^|ij**«>^**(w 
#*i1-«»#*i 0JiE*«>-f>^aj**. 

[m*>i i 2 ] ttE»«3fttt# y -e— e jfftft: Lfc^ 

fi<5#5. 1-2 0H3B»a*%ro*-C#ft-t-S-iS: 

[St#iSi3j «fE«fe»l!4 I «»i:^ay^=i^y-r 

no . l~8fi4%W®^ir, 0. 1-8 
a*%0^ny*3jKyT— $MM«i, 6 4-9 4. 7 

i~ -5 r £ £ t i" 5 m 1 I IE© <7) f V ffifigfeo 
[000 1] 

^/^->'i-; hfflw*tt'f >^lcB8i"S. 
[0 00 2] 



(3) 



&ffl¥-l 0- 1 9 5 3 5 5 



=> y e ^ - 9 m wfdiffl -f y v * t« -<x xn. <r> h 5 9 
10 0 0 3] ft**iisw«>a*j)«. ^^^xyhyy 

(i&^tv^ od»^n|i5ej{5i«*>5. Jtetttt 
[0004] *^-*«fif*#m?£f4, 

4§£{4, zkW<p(cA 3iyhDf-6<)Sfc(4S: 
r^a— yv. -fe/un— *S#iK, ifi'^^-CKt'f 

6. 

[0 0 0 5] JEfc. -f>^«:1S»«ri-C«fl|-#-*ii« 
7o-'7"U (continuous flowprinter) Tte, 8S 

- * o * v * # e m -r z z. k t fe s . 

[0 0 0 6] 
[0 0 0 7] 

ffl-f x^«J«*tt. (a) *&Jtf«.Sft£ ; (b) Sfe 
ffli ; tLT (c) Mmte.#V^-X'%m<tLtz^* 

■3. 
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>g£ ; N-f=/ut'n y ; 7 9 y yU7 $ ¥ ; * 9 9 

[0009] sfetit, y^j&fcjctfj*** yvu 

yK p 4 ** y/H^7*n fyu, ^ !l*»n-7*f* t 

/i'. * * 9 y /us§^-^ *fifi\)*&7$})/\>. t 

9 9 9 *Skx?T I) A,. *9 9 !)A-Wt7*=-/i>. *99 
y/H8t Kndf->i^-;K / ? y /U© fc Kd^->7"d 

tvu, x. h*->h y af-n^y a—A,*** y u- 

k j«f *y/HSt2-a:bdf->3:^, *99Va=.y 
y/u. ^ # ^ !J - h!l ^ ^D + i/i J-*, ^ 

y /^^y *9 9 y/wKp- ^ y^K 

? y ;H£y/UKVK TtVMktf'fl', 7?<J;l>&^?- 

/w. y^87*D tVK r ^ y /wSf^f-^, r^y/u 
y ;ufS2-:E.?vw^dE->/K r^y^ 
K^-^^w y/uis^^y/K y /ug^^^r y 

/P v 7 9 y yUK t Ka a f /u, 7^ Vn-hi) 

yK y/UB$2- h y 7ff-/u->n*->i^/K y 
*S^!J v'y'fl', y^Sfp- h y;w, T*y/HSy 

/utvu, >**yA4», r^y/wK. ^^^y^ss-^^ 

=f->V7%J^=}->^ y 9 >J /u-M~S*<?-;U7 $. J 

/K /^^y^-ttt-^/ursyat^yu, ri?yynt 
'J^f-r^r t5«tu«T^ y/ugj^rc^/ur 5 

[0 0 10] S^:, >if^)-7-mtSiM\-i. T 

[0 0 11] 

(ft2] CH 2 =C (X) <Y' ) 

[^■t 1 . XliH^fcliCHs X-t>>) ; Y' 14, C (O) 
OH, C (O) NR 2 Rz . C (O) ORt NRz R 
3 , C (O) ORs , ifc{4-tn?)^T-S>5 (dw 
X\ Rz io«fct/R3 14, tWnaiLTH, tU<lt 
Ci ~C9 «7/^/K 7 y— /Uifcl4T/Udryur y — 
yWT-fo'-J ; R< (4Ci ~Cs i07yu^r/W^7 vTJ^T'fo 
►J ;3rLTRs (4, fc Ka*->S*fctt^— T'A'SSrt 
^T-V^T'b iVCi ~Cot cnr^dr/Uv 5 ^ isft^X'h 

•5) ] ifc, i-r/u^g >#y -r- iuyraffltt, i^uy 
^y 3-/i,i;>^^y u— hjoiUJ^f-uy^y n-yp 
h y r ^ y i — h * » & s # j; g a i»t * . '>* 

tt * / - 5r M ( c ^ W 1- 5 r t A s T- # 5 . 
[0 0 12] ifc, tSigtt^y v-$^Sl](4, ^ay^ 
^^-i/57 h#y-r-£A»6*58J:t»»l;Hx* 

:h;t-h. 
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[ooi 3) it, m&mm®#ft$iT'hz>zttfX' 
[00 14} ^biztft. mm&mu*, smt*v^ 

[0 0 15] it, tfy-e-tefl-ttfltt^ny^aafy 

0. l-8lt%Olftk. 0. l-8K»C^ny 

*=u#y^-£, 94-9 9. 8fil:%<D;*;t£&f${&ft 

-tt-co. o i-sli%oa»»i urro. tit& 

[0 0 16] it, tS&fttf y^-T'£3t{fcLt^/W 
#0. 0 1-20 ff ftt 5 ; t 

[0017] $e>Kit, «jttt^y-r-r-^^kut 
^/i^aytfy^HSJjDflJli. -fi^lfifiMfcro^M* 

[0 0 18] it, tSittt^y-7-T-3cS{kUt^^/u 

•^BVjKy-T-asaiBfflit, Y^^«j«*©±**icai<j 

#5. i~20 lMII%(Of f #St5 r i i:-e^ 

[00 19] it, 3ifeftll4iSm-fcyn ■;,*^ ; ify^- 
#i&3^Ji:£'£ : ^I■L-C*S^), *»o, ^ 
<rg-5£, *bo. i~8lI%io®St, o. 1-81 

^O^By^ajKy-v-^fcJWi, 6 4-9 4. 71: 
f%»*ttS*I#t. tLT5. l~20lt%Cl 

[0 0 2 0] 

r/y^i::, ftef-^^ysy^y^ (th 

ennal ink jet printer ) *J «t VJfi 05 7 n — • -i'V^v? 

i^y y^rt-eoaWre, *»m*S-c*>*. #ffc& 

$uk<-*<7M^?l4, *i, a#lt«3Sttat«y^-»* 
tfe&t, *LTffi§CT-, *5Stt#y-r-T?£j£fl;Lfc:E 

[0 0 2 1] *ttS{$Mt<* 



l±, *S#i*^5. 0 8 5. 6 9 8*£M* SflTH 

[0 0 2 2] ii*^Itrol^*fflV^^ 
I*, jJcttfcflEttfctt, iitl«0%-fi9 5%ffl*^ 
WUTioO, »•) (BP*> 7 0 — 5%) l±*}6tt»jaf?*> 
5o ff4L<», *tta*K*«, 6 0-9 5fi4%7)5 
Tk-C-foS. »*iLfc*fea<l«>!lSNcj: 

6. #iL<l4, Tkttffi^^ii, fimmf-i&mtR ut 

*§£I4 9 4-9 9 . 8%££* ; aM»Ktt*Stt L£» 
£»47 0~9 9. 8%Sri6*!>;-tL-C!fc»*:a«Ufc» 
£•1*8 0-9 9. 8%££*!>5. 
[00 2 3] ^£#J 

[00 2 4] fflfr : 

^»±, -f y hEPMSSUfciSL-C, Ri:, «* l 

/Uirtj^-C, -C v^ASg&KSmstfcl;:, +^-{r/J-^ 

frvSttfcioT, *m*ttl8Uc:<<fc*. it, fe 

LV>„ *TJl&*fc?-a»«Sl!M:. ts±t 0 . 0 05 i?o 
^~15 5^a^, #iL<li0. 00 5 ^ny-5 
SiJ'DV, *fe#*L<tt0. 01-0. 3^n>f 

[0 0 2 5] »^Lfc«»l4. e*Lfc»*»*tli»o 

tJK [Bn*)7'U'Xir-*(presscake) ] tffll'TiV, 

IE©R**iJ:tf^U^4r--*«W4, 1 99 2^2^4 
BIC?gfT£ftt*|g#!*f5 5, 0 8 5. 6 9 8f»T 

[0026] ARifctt&aKfkttroW'J^fc. 
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[0 0 2 7] Jfe** : jfefltt. 
t5. 

[0 0 2 81 >f ^<^v^#MMsfo&ifite, it 

i'9<n>£M&\Z&'3% , fifi-CO. 0 1-20%, 
L<<40. 05~8%. iOif^L<lil~5%Wfi# 

53. 4 9 5t, S5, 203. 9 1 2f, S5, 10 
2. 4 4 8*ft«*4ftTl>«. 
[0 0 2 91 SU*^ BH'^'tt, Pitt, *3*tf* 

£££5*^ -eft"?, »^*>tt!feW»4. zKtt^i&ft 1 
[0 0 3 01 

fci*.tf. Hlfe, *i'J:t/R«tt«!» 

asfeS. e^*vttft3|sn±, rFoyft^*, - haft 
r/fls-&*, wta*. M>ry— /uy 

♦ti'fWb^ft, Jr/yv^ft, ^7 
✓-.Mk-frfc, rs>wk-&*, 

v> Wk£-#)« TS/^rh Wk^K», T> h7 J fy' wt& 

[0031I **w-e*t)*ffl*Hi'r^->tt«!»tt, ± 

i: UT«[Sttifc», 43J:umii«iJ:5 4«[«4*±«)|i 

It, 7/{k£4*3, ^7*=/U>#yfk**, hUT'J- 

a^*>\ ^t^fyft^, r*ys>wk6-*>, *y 
ywk-s-fc, y^s/ttetfy^Wk-s-^, f7>/- 

5. 

[0 0 3 21 -r^^ttj««{cfflv»5ift»«>fei4tt, * 

fit'0.. 0 1~2 0%, »SL.<i40.' 0 5~8%. £ 



9 » * L < \t 1 ~ 5 %£DgrfF£-r5„ 
[00 3 31 

v-roiJ&fc^jtfy^-JHfcaWSiJ't*. 
[0 0 3 41 7*?J*#y*r-tt, «jttt*y-r-Jiif 

SftfMM. 5 9 7, 7 9 4*lcH**h,-CV^6. 
[0 0 3 5J **51**iW-5«>|£igLfc^ny*jJ«y 
-r-fi, AB, BAB, fcit/ABCSOftiST-foSp 

r, #tt££tetra«l-6r rjx5>«»i«y 

0 8 5. 6 9 8^-*SJ:^5. 272, 2 0 1f-, 
WcftWWffmil^BlllSO 5 5 6 6 4 9 AltC 

[0 0 3 6] y ^-t*i*T,5fii«>l->f <M»*r£ 

K^-y ^— wiSii, by/-^ 

7SV, W*^, n - * T-A^/Hfc y V*iftf>#« 
tI;^f/l-x?;-/V7^ (DMEA) , 

5 Vft £«7/U = — ^7 5 V ; t'y ; 2-757- 
2 -tf/V- 1 -7a/<S—/\> ; zk&fk7 >-^E-- * A ; 

ms^AtKo+'/Kft ifwy h 7 7 /w^/U7 V* 
-9J*tiL: ^-hy 1 ?^. &£WJtrJ*&Z 

<7)7/U7jy^®^cofk-g-tiJ: t JSim5, *ti^5fiic^ 

fAs^-^il/, 2-7 5 y- 2 -}=1->V- 1 - 
5^o/<y— /K //feW^SEfk-rhy *Al:*Brtk* y 

nitii, *«{k*y tfAtfwcjj* u». r?y* 

y-7-«ai±. SFlt, V*=f-a-i\,-f 

atj-y&tet'nftmm*?, «[k«», 7->{k^. js^i* 
*fk«»*^»/Noyv, ftfevii. fiEtt, ffls$, y ^» 

*if<o-t«fl!i<?)jBlflB«E^fk^»J: "J *tttt 
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[0037] y -to* y v-tofli 

^iHyv-li, 2 0 . 0 

0 0m SSUtilO, 0 0 0*ffiT-fcoX, A® 

Mirtti. 5 00-6, o o ooffifflizfe*. 

[0 0 3 8] stfy-T-ttfl-IKSH*. -f 
ftlcg<5#0. l~2 5lt%, ff*t<l±0. 1~8 

[00 3 9] i-r/uc; ay^il -r-gsftl^J 

VjJ«!l-r— aS*DJWtt % 7* y*ik*.ittt*f 
* y/w&^-y-^— ; sifetr=./w, &<kf =^rof=;i/ 

V ; -f^r-vffi ; N— f-zl'fc y K> ; 7 2 U yWT 5 

lt±v\, ft*ttfcr*y/u3R*fcf±***yyu3R i ey 

Kit, y * * y /USM (MM A) , t 2 2 'J >V 
®i^*f->\> (EMA) , * 2 2 y /UBtT'n f/K y * * <J 
ASn-^* (BMAifcliNBMA) , / 2 2 V * 
g^=3f->/K ^^!ly^2-if^->/U(EHM 
A) , / !) f-A', * 2 2 V i^&y <7 9 i\> 

(LMA) , y** V AraxT-T V * % * 9* 9*4*7 
sn/K y^y/URb Kn^v'^/U (H EMA) „ 
j- 2 2 y /URb Kn^->7*n tVK x^vH/if U 
y^!)3-/M^^!JU-h (ETEGMA) . y :? * 
ilMJ2-xh^xf/K ^?^!ln=MI/K y * 

^ y/v-^2- f- y > ^->ndf->3i^/K y**y/wR 
/y->> f /u (gma) , y ^ y^Rp - h y^, 
* y /uRy/utvu, y /i-Ry^vu, r^y^R^?- 
* % 72 y/us^7*a tvu-, T^y/ng^/K r^y* 

»j*-**vk r^y/u»9^y/u. y /ns^xry 

/K r?y/U»7xi/U, 7^ y /WRb Kn^-voif- 
;U, 72 y/UKt Ko^ya fcVK 7^!lo-H) 
/K 7? y/UR2- h y ^^■/US/'adF-J/'J.fvK 7^ y 

/uRi/y^^/K 7* y /nfep - h y /k 7*y^Ry 
/utr/u. y^y^uR (ma a) 4 r*y*B, y^* 

y /l'Si?>f/l'7 5 y i^/W (DMA EMA) . y 2 2 

y /uRs?;x?vu7 5 y ^?vk y ? * y /ur t - y^/u 

7?/if/K 7?y/*^>f/i'7^if-;k 7 2 
y /Ug£v?:£?-/W7 5 y 'St 7-1^7$. J -fa f/U 

y 9 2 y >v7 x k, y * * y /ur jk, 7 2 y /U7 5 

K. Ht.Wtf-A'Tir y K*s*>5. #iU*(0 

i±, y ? y a»> ..f ;k > ? ? y '^T'f'W > * ? 
y /uR 2 - atfvKv:* ->-/u x y ? * y nWf-A, £ y * 



?y^Ry^/K y^^y/n$, £t»4y 92 yvn&s; 
y^/ur s ya.^-/u«>t > giKL^3:-^/t'i ? 3 yt-fcs, 

[0 0 4 0] iv/U-^g >-7}fy-7-|i, xfi/y/!) 3 

-A^>**y L'-hiti±xfuy^y3-/n<y7 

^y u-hl?o*tttt*-y-r-£<J>*£A/-Cv*-CfeJ; 

[0 0 4 1] x-r/U-^gy^iJT-a, CHz =C 
(X) (Y' ) XI±H*fcliCH 3 -C*>9, 

Y' (4. C (O) OH, C (O) NRz R 3 . C (O) 

or* NRi R 3 . c (o) ors . tfci±*nfe<»ai 

-T*&>2> (fcfc'L. Rz fc«tOtR3 t±, -tix-f^fiiEUT 
H, "t>L<liCi ~C9 (Or/U=5r/U, 7!)-;^tli7 
;udf-/UT y -/U-Cfo 15 v R4 (4Ci ~Cs COT^/Uv 5 
5^K'J)D, -?:LTR5s t Ka^fv'itlix-f 

^£^^A/-c-\/^Tt>iv^Ci ~Cw <D7^i\>i/7V'-n 
/vx-hz) ] w=t9^*^y^-^Mic^UT, 

#y-r-*fc«:-t«)a[Srst^**ttKr4«)u+»* 

[0042] tiittt^ y 

^Slfy-e-^iJft^nyir^y-e-. tihm^if7y 

htfyT-jj»&*«w.fc"jaffiT.s. »i6tt#!)T-e 

*ffl«^ay^jKy-e-tt*B84*«F» 
5, 0 8 5, 6 9 8-§-ti^*tLT*5f?, ^fc^ffl* h 
y /a y^^y -r— tt^HWUFJISS . 5 1 9. 08 5t 

[0043] »jftttJ»«y"»— csejefbufc^A'^a > 

HCI40. 0 1~2 0if^lf 
%, ifJLOJO. 0 1 ~ 5 mM'ft'SL&%<nM, 

14, 5. 1-2 0B»#i*%<&*-CfracL-CJ:t\ 

[0 0 4 4] -troteWfiic^ 

[0 04 5] S*#<ci<*P6iiTv^J:5l=» -f^* 

n«ffl, &£VZ<r>m<r>7 2 V >mz-hJm7 2V>^&. 
/•K y -?-<ni. 1 t£^<n<£fa<nm®t&*M*jx * 4 >2%3. 

[0 0 4 6] ^>;?<D^tt*Dj:VP®! 

*?6W^^y^|l/*^i4, 'ji!i<7M ' i» v'a. 
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v*|±, a« Lfc#fefl»3 J: V*!>-»— 
*;:£{c.J:9H«1-«, zoftWcXWi, mmm-i 

fca^li, ffiff^^y hfiSffUBg (liquid jet intera 
ction chamber)?}'?, H5000ps i <jtf ^ 

J: oT, 3t*U-C±v^ -< ^t^—* 

[004 7] lOfttStt, -ASIC, »*Lfc»-Cf^4 

wi*«a*Lv\ zSffiL/t^srsii, Rv>-eaa*«»: 
£*Q;t-c, w^offl^icaiu^ttfiE. ft, ft^v\ « 

[0 0 4 8] 1r-7^^j;xy|.^yy^m -f 

sCyflt* #-)2 0*V>'/cm~#b8 cm<7> 
KM, J:")»*L<tt2 0°CX'2 SfJ ^/cm~fi6 
5 ^ >-/ c mOffiSHW^SSS^^*-^?.^* t?fc^ 0 
WF«T«rtefc*S*H\ 20cPKT. #£L<f*2 O^CC 
ffll. OcP-filO. 0 c PO©il-C-fo5o 
[0 0 4 9] 

[0 0 5 0] 17*^3^!) Sc^SH 1:12!)? 

h/uro7 7^.3j±. r&&f+> N 2 AP, 

|>7tKo75y (THF) 4 0 0 2 gfcitfp -> 
l-W. 7g£, :?)77^3|:tt^fc*. 154 

x-hroi. 0M7-tr h= HJ/HS8J2. OmlSrADX 

^v'-2-^f/l'7'D'<>15 5. lg (0. 89 1 
M) rSALt. Ml O** !/yU»2-i?^^/ur 
i;if^2 80 1 g (17. 8M) ] 4:0. 0#<DB# 
jftTHfeU 4 5»*»(*T*Bifc. MlA«£T (9 9 
%«:IS;L.& j e/-r-a*Kft) LT10 0M, (&*o I I 
[> 9? 2 0 4 5 g (14. 4M) ] SrM 

*&U 3 0#JHtTifHraLfc. 4 0 0#WB*.ft-C. 3 1 
0 g V>ft*M> / •^A*±jEw««j{'i'jD' A.;' jfc'BSr'Mttr 



Lfc 0 -a-ftT-1 7 2 5 g(75SJ«$r^*Lrtc 2?Sg£7 

07"DyV-/H 7 8 3 gS;)lllit. 
[0 0 5 1] ZixlCJcO, HJK^*«4 9. 6%<D. 

(2 0// 2 0) ^ny^^y-^-SrKitLfc. 
T?;ro*II^-Sr. V&2 0 5 2 g (17. 8M) 
T-^fDL, *t|5fktT (inverted) . jfiV^-3kA<n 
1 5%»«4rffofc. 

[0 0 5 2] x.-v/H?aytfl)-?-$ll£fit2 : 1 2 ]) y 

ton, fcitf^offliUr a. f h?t 

Ko75V (THF) 3 00 4 g*dJ:Wv'f U>"7. 

(73 1 . 0M7t h=. h y /U}S?S3 .0ml SrfiDxfc. K 
t LT, 1 . 1 - fx ( t» y * fyw>nif-» - 2 
-^f^7'n-:y2 4 0 g^aALt o Ml (rb5 
yf/l-Ty^-^m-^n n-O/zn— h<0 1 . 0M 
T-t h = h y^*«[3 . 0ml) SrUM&U 15 0#a> 

(tTADxto mii # * y v y * y 

1 6 3 6 g) *0.#»«*jft-CBII*&U 3 0»*»lt"C* 
ADLfc. #fc*£l Ij)^7LT5 0M> MI I I 
* y vUgg;/?vH 4 6 9 gfeitfi h=*-> MJai^u 
^ya-*>??!ll'-H 2 7 4 g) &MttU 3 
0#*»l7Tao*.fc. 3 2 0»O«*jiS"C, 6 6 3 g»(6* 

ftPgOTI^ewra, 6 24. 0 gnftf«r7 7^=A'^ 

ft-C 1 2 3 9 g <0«W4:I»± L fc. 
[00 5 3] r^L(ri»3, (Mn) #51 

4 o t?. mm#tf so. 8 %<d, ^ 9 y A^wt-f^/ 

3i hdf.->h ^ifi/y^3-/Mn y h//> 

y /^AB/a 5/^^y-^— (5/1 0//1 0) 
SrSigLfco r.W^y-r-7 Olg^rl 27gWKOH 
(4 5%f$$0 -C + ftL. ^r«73^?g^2 6 7 3 g Wfij^ 

[0 0 5 4] 3i^/U4?g V* >J -v-^SSlJ3 : 1 2 V -y 
h;W77^ = li> ra^ft, N; AP, ftttff 

UP, ^J:U ! ^Dfflz»4«rffix.7ttW'C-fc5o f h7t 
Kd77'/ (THF) 3 0 2 7 gioitfp -*->U> 
6. 2«Sr. Z<»77*^{Z.mhhti> ifc^T*, tttti 
LT, 7 h^^f ^7y=e=!>Am-7 a a^y/i- 
hcoi. 0M7t h=i h V ^mWL2 . 5inl?:Mt, 
m&mt LT. 1 . 1 - fx ( h y > ^yu->a - 
2-/f^7 , D^y2 3 4. 4 g&aALfc, 0t*& 1 

(■r h^T'f/try^^^m-? DD'<y/i-M 
1. OMT-fe h= h y Ai§i'f52 . 5ml) ^^i&L. 1 

5o#waso;tfc. mi i y a» r y >^ 

/u v y /H 5 8 0 g ) i 0 . 0 #WB*j6t?M46 U 3 0 
'TTrt'tfT^Q Lt; M;i'M^TLT'l 2 0 W 
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|£ I I I (>^^!)^f/H 4 2 5 g«J:W^^ 
!/;H^f^5 0 3 g) SrMfcU 3 0 #ri>*7TfiO;L 
fc„ 3 2 s-C, 6 5 0 g£>|£j^;**/-/l'£± 

KwfcSfc*!*., S5ff*M*frtfc. ^-SPi<Ois§<7? 
IB), 1 2 5 0. 0 g0>4MfSr77*3JJ»e»lfc*Lfc. W 
yya/V-/H 1 8 2 g«rA0x^„ iig£ggt7> 
-frT 2 7 9 2 g <om9ti»^ Lfc. 
[0 0 5 5] CliXfcl.fc'J, (Mn) 4«2 9 

00T, Bfl£#d55 0. 5%W, / 9 5 V yuR^f'/V/ 

(10/5//10) SrKiftUfc. 
96g. 2-7?y-2-/f;U-l-7'n^/'-^ 
(AMP) 6 8 gfc.fctfj&'f 5 3 6 g Sr-StlC 

[00 5 6] *M«W# 1 : 1 2 y y h^©77 * 

3»4, atffh n 2 ao. giS^ffln, 

7^ (THF) 4 O 0 2 g43«fctfp -=*->U>-7 . 7g 

F^y^T^-^Am-? bd^/i- hco l . 
OMT-fc h= h !/A46»2. Omi*A0;ifc,, gfi^j5?i 
Lt, 1 h 1 - hi/ >f/^n+i/- 2-> 

f;i>yo-:yi5 5. lg (0. 8 9 1 M) £&AL 
t t Ml [***y*«2-S?**7UT5/Jt^2 
801g (17. 8M) ] 5:0. 0 #roi$,£-t?SSlte U 

/T-a»Efl?) Ml I [***y/U 

gS^Vi^H 568g (8. 9 1 M) ] £Mi£U 3 0 
#jS»ttTSS!inLfc. 4 0 0»O^T, 3 10|«8i 

■*-c 1 7 2 5 g <r>®!&zm£ l t. mm^rr'ik, -iv^f 

n/V-/H 7 8 3 g^D^t. 

[0 0 5 7] -KtriO, (Mn) #5 0 

0 0t-Bi»i 5 4 9. 6°/oO, j-9 9 V fr&^s'StV/ 
>vmi>* =f-A,T X J ^f-fr ( 1 0 // 2 0 ) 

Heliogen 7072DD PB15 M*** 
1 -^a/V-zU 

ifcV 2^-/^S/Hif±iX^■C^ 45» 

SWISS tffc. 6 0%<r)m&k 4 o%»Jt? 

y-e-fc£*-*-6. y^SrSifcLfc. *W 

ffim/ftlfrm (P/D) ifctt, 1. & 
l^T', 5. 4 7g£08 6. 0%y>K, 33. 3 g <D» 
*iJ:Vl 6 1.23 sMSM *>*&8L&1>. * 

yaffil Lfc. 

[0061] zmzx.*i, emiio%axx/, v>» 



[0 0 5 8] ftl&ftjtf'J^— 2 : lUy h/K077^ = 
t±. a«fh Na AP, ttifttfttiQ. *i 

> (THF) 8 3 gfciU^v^U^O . lg*. -<T> 

/l/7V j e=^Am-^DD'<>/x-hiDl . OM T 
HF*»2 3 On 1 ^AOxto ffli&fflk LT, 1. 1- 
fcT* ( h y y^7P->n*->) - 2-^f-/W7 , n-;>'5 . 
Og (0. 0 2 0mo I) $:i£ALt 5 ft& I (f 
^7V?:^m-^nnXy/i- h<73 1 . OM 
TH F^fiS 2 3 0 # 1) *S^L, 1 3 O^jJ'ltT^fl 

mii [;<**y/n*hy**7u->y^4o. 

86g(0.250mol)]£0.0 5^cOBf ,*"CHin 
U 3 0»*>(fCflS*OLfc. l!i J ^T (9 9%tr 

a^i^ey^— *«Srt?) L..T3 0»«, ft&I I I [j* 

yyU®'<>^/U5 6 . 90g (0. 323mo 
1) ] fcHttL. 6 0#*»lfC*Q*.fc. tfe£l I Itffc 
7 (9 9%*8;ta*y-r-jl*KJtO Ltl 0#&, * 

h21. 21g (0. 0862mol) ] SrBfliSU 3 
0^*>»tT*D*fc. 1 5 0#OI$j&-e, 1 2 gO^?; 

*->->7>*JRtfL. 1 5 3 g£02-fny KyirSSI 

[0 0 5 9] ijXiCi^ iW4 0%C, xhJf--> 

h ym^uv i y/i,=t-/u/^^ y h/W 9 9 » a> 

&.«Wfr//*9* y/U» (4//1 5//1 2) h 

y 7"b y^jtfy-*— SrKiSLfc. :oyB7^a#!i 
-J6«i oogi:, TkSSfbTJ y f?A<73 4 5%7KSrSi l 
gSrADxT8 0%*T'^fpL, *0-**fflWq»&;h,S * 
T-Jt^Lfc. *fPUfc^, 2 8 9 g^Jift^^-^* 

T-@ff^7l5 io%t /f5ST'i! p Hli 8 fc'ot, 
[0 0 60] H^ttfpl 1 : 'sT ^«fM^tt«Sr, KiT 

2 0 3.2 
15 0.0 
4 5 0.0 
-Bff£<7)BAS Ftt« 

"To, *tt->r 

[0 0 6 2] fittftUfcflS 2 : 1 y y YfrfTi 

IftffljKy-?— 2«r9 4 g iTkl 3 gfeA-ilfc. fllfliU* 
18. 7 gcOFWJRL&ffitt (-^--^t-^-^ 
y y>*7-f-yl. hV<-^Bffft(ODegussa Corp. W 
L-fo^f7-c^Dxri„ ^'ira^^t^ofcib. M- 1 
1 0 F g-? * * d 7 >U - ^ -f if (Mikronuidizer) (-7 
tfa-t'/yW = a- h>fif?S<OMicrofluidics Cor 
p. Si) (C5@iiLr- 0 Z(«4!ia«:Ltawspi&»ffi 
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|i» 1 0 8nmffetl, £ttffi<D«l*»*l± 1 5%X'h 
{0 0 6 3] iv/l'^ayi Hv/Ui/ay^iJr-S 
* 

it^-; 3 v# y i 

g£fs<0*#£3SSt£i*fc. aSELfcB*&-? v *2 7. 
5g£VA-044 (ftttttKKl) 0. 6 8g£ttJ;L 
fc. »J0>7?*=1*JT, ifci&l (*5 6 1 g ; y 

l?gfgl4 2g) «r, 3: y/^Eppenbach) 

7L;!:?), E^77^ = ^#Sr{,? 6 0 #W«i«3 tf 
12. 5gW*i 0. 6 8 gCDVA-0 4 4 t 

[0 0 6 41 :t-7VU^ 3^2: 1 0 %<7?o:-^/i^ 

3 I) "7— ^3g#J 2 fc-iLK 1 %£0^/U^ iVii^f V 
iSMMWflfc^tf, ^ * * y ywRT^/U/i h h y 
ifl/^Ua-Wi'^ljV-h (2 0/8 0) (Ooi 

[0 0 6 5] *1\ ^ * * V iWff-to> (100. 0 
g) fc, ih*Vh!)xfuy^!)=-^^^!)u- 
h (4 0 0. Og) •T'^Upt/W^y^V' (5.0 
g) t, 2- fn y KV (6 5 . Og) Liponic 

(SJ§iS80 EG-1 (3 5. Og) t, sr/U^gyjR 
*3£?S2 (3 9 0. 3 g) 4. tLt* (2 5 

9. 6 8g) t, rofl.flsLfc»£**r«»Lfc. zinb 

[00 6 6] &V>"C, K-f (5 5 7. 5 g) , 2 

-f n y KV (6 7 . 5 g) , iStiXMttmm Liponic 
EG-1 (3 5. Og) AD&ffl^V h/K N 
2 AP. a*fh *iU«SS*Dffl»if-*flliLfc. 

[0 0 6 7] tt&I : bbfrCftfUtLfcm-tyo (1 2 
5 5. 0 g) 

ttttl I ifliMV^V* (5 0. Og) , *il«E»^hy 
?A (0 . 6 7 5 g) 

ftg I I I : Bt-f *>* (15. 7 5 g ) , iiBftKT V 
* = (1 . 1 7 5 g) 

«8IV: a** (15. 7 5 g ) , ifiBSBfr V* 



SSI 1 T'$JE{fc Lfc / * * y ywfin - T'f/KOxv/l,-; 

2 3 3 
2 5 
2 5 

= 0A (0 . 2 5 g) 

-h!E<D|£K, (|«SlO10%, I IO10 %. 

I I IOt«, 1 »W*»rtT*OiLfc. ft&I 

(75 9 0%*3J:t/#tJ& I I<0 9 0%%. 7 5»M!4»ft-C« 

«3»(D1 SrfiO*.*:. I & Zlf&m I iWLt 
». «»I V<DiifiD<75 3#Ol£*D;ifc. Efcfcl 5# 
Wait. #»I Vro» 9 »3#«>1 *»]*.*:. EfcfcX 

[0 0 6 8] i-v/l^ 3 >3 : 6 3 7 g 0» * * y M& 

tf-frk 6 3 g(D*t>t y/uKn-y^/u&, nxat^ 

#JJ 3 »»£ 3 1 5 gOJft-f *V*li*D*.4 
"C» *jJ:-t3 0flfl!SH*fc«tffc. r«>fl.fl:Lfc«£tt 

T, *&7 0~7 Jfe^T, *>fe 

2%*i§rg4o<ttf0 . 2 5% WUbLfc«*»{wfflHfc 
*y-r-©S*|ra-3<) OiMSKr^s 6 . 

5 i: LfcfcWi:*. «ffi«»36(-*0*. 

fc. a d wEib l fcs^-^i t , affii»ssj^- h y ^^ig 
7 s^*»ifc*o*.fc. amfcfcffiaRSftfl^w-**. 
*y^-^t^l^£^v^-co. l 4%-c-fcofc 0 rffif*o 

xto -0114, ?Lfl2L/i»'&*i:SBtl!E-#-hy 

*«»fcottii:fri». ^L-C=[ll@(±. t«oi 5^S 
IctTot. ff 5??^ *r. 8 0~8 5t-Cl 2 

[0 0 6 9] HJgfiSJ 1 

ft (^5i) 
3>hB-/H ^JigfiKjl 
6.0 6.0 



- 1 . 3-^"n/<>v?^--/U 



7.2 7.2 
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htWthZ'ftVxi's?*, *>w<- Y • it's Ktt±li 

~5 0*»T?ffffliUfc. 0»(i, H*tt*«A»"C, »4* 

ny(>B —/I/ 1 4 

2?&#J l 3 

[ 0 0 7 1 J Xftffl 2 



2 6.8 18.8 
8.0 

[0 0 7 0] 

4 4 
2 1 

fc. 

[0 0 7 2] 



6 6 
3. 6 

am 
mm 2 



■)V2 



[0 0 7 4] 



a > h n -/u £%0!l 2 
«fi»»«2 2 0 2 0 

2-f o y KV 9 9 

gfiiiSj^ Liponics EG-1 5 5 

x-r/Uv? 3^2 
Z<D4 s# Hewlett Packard DeskJet Printer 
ib, mm* i l/8>t>f-? % spfTLt7*(Dl/8-<y 

tt£< I- < , 5 (*t>if < IC CA/T-^S =. t 

[0 0 7 3] 

SEftiftW Endurophthal Blue GFiS^ (B T - 6 1 7 -D) * 4. 5 

y*'*-^^//^* 13//10 3. 0 

@Jf2#*-J 2 5 %0>x-r/Uv? 3 V 3 3 6.3 

gfiiiSS Zonyl FS-310iB7»<k«ft**|WSgtt»I 

(DuPont ttiS) 2. 0 

g^ffig? Surfynol DF-695 ('0">;i'.'<=-7Mr US? V Sffi&<n 

Air Products!!:®!) 0.04 
WMHr'sfc 5 4.16 

* — a — — v^W — a — T — £ BifSEWCookson Pigment. Inc. M 



3 v h a — /V 3 

fig%(Dy ? y ^SE»+ h y (WAQE.WITCO Cheraica 
1 tt£l<D£iftiAiai Duponol) SrfflV»ti^i?3i'3t 

fc. 

[0 0 7 5] Rtt: 3 > H d -/U 3 i gSfflfF'l 3 f/M > * 
£r, Scitex Digital Printing (SDP) -/^SY^y Kir 
fflVV "xflSfSj (binary deflection) KfilJsH V 



[0 0 7 6] 
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^T^^K (drop-on-demand), &£Xf?&tf) (■#— ^ 



(72)&W# #-7^7 7 "*K-*-U* (72)5§93# v?3— 1?7 xKP-K !)7-K> 

r>y***B 19803 7y<yx.T<m T*y*&%m 1980s 77^7^ 

1314 (72)%^# T-f— f-^-iVX i/nT 

(72)?§W# ny<-h A, T^l)*-g-*B 19331 ^yv-yW<=7 

T*>JA&mm 19713 T^e^TM ffl ^Va-Kt'/V f-. it—, if-yt 

¥?7* 7<f~. 7^ * 789 

KtW^ 449 (72)fg^# ^!)- 5? a— I? 7 * D 

(72)»9!# '>379-7r ^- r^y/r^*B 19802 ^^iZW 

r^ya-g-sftffl 19317 ^<y->/w^<-r ^-c^us^hv t^y^ nyj* KtV 

M y*—Y =W^fi y 4604 

-•>sV K?f^ 29 (72)JSW# * — Fnyy> 

T>y*-g-*H 94070 *!i7*;u=7 

K 123 



